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57 ABSTRACT 
A washer pump for an automobile includes a substan 
tially circular pump chamber receiving concentrically 
therein an impeller and having an inlet aligned with the 
center of the impeller and first and second outlets de 
fined in a sidewall of the pump chamber and extending 
tangentially to the sidewall, and a directional control 
valve including a valve chamber connected in fluid 
communication with the pump chamber through the 
first outlet and also through the second outlet, and a 
valve element movably disposed in the valve chamber 
for selectively connecting the first and second outlets, 
respectively, to first and second washer nozzles of the 
automobile. The washer pump further includes a pro 
jection disposed between the first and second outlets 
and projecting inwardly from the sidewall of the pump 
chamber toward the impeller for substantially blocking 
the flow of a cleaning fluid between the first and second 
outlets, thereby increasing the pressure difference be 
tween the first and second outlets. 

6 Claims, 5 Drawing Sheets 
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WASHER PUMP FOR AUTOMOBILES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a washer pump for 

automobiles for supplying a cleaning fluid selectively to 
two supply channels for washing a windshield and a 
rear window, for example, of an automobile. 

2. Description of the Prior Art 
There are known various cleaning-fluid supply sys 

tems used for washing the windshield and the rear win 
dow of a motor vehicle, and most of the known clean 
ing-fluid supply systems comprise two washer pumps 
provided one for the washing of the windshield and the 
other for the washing of the rear window. The known 
systems having two pumps are costly to manufacture 
and occupy a relatively large space for installation 
thereof. With the foregoing difficulties in view, there 
have been proposed improved cleaning-fluid supply 
systems capable of washing the windshield and the rear 
window selectively by utilizing a single washing pump. 
One of such improved systems includes a differential 
pressure-operated valve associated with a washer pump 
for switching the flow of a cleaning fluid discharged 
from the washer pump, as disclosed in Japanese Patent 
Laid-open Publication No. 60-6096. Another improved 
system proposed by the present inventors includes a 
float valve associated with a washer pump for switching 
the direction of flow of the cleaning fluid, as disclosed 
in Japanese Patent Laid-open Publication No. 
62-244741. This system is simple in construction and can 
be manufactured less costly. 
The known automobile washer pumps of the centrifu 
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gal type generally have a maximum pump efficiency of 35 
about 25% or less. This is because the centrifural 
washer pumps have a circular pump chamber in which 
an impeller is rotatably disposed with a annular clear 
ance defined between the circular pump chamber and 
the impeller. The clearance is determined by the 
amount of the cleaning fluid to be pressurized in the 
pump chamber. The pressurized cleaning fluid is dis 
charged from the pump chamber through an outlet 
which extends tangentially to the circular pump cham 
ber. During that time, however, the pressurized clean 
ing fluid flows back to the pump chamber due to the 
circular shape of the pump chamber, thus lowering the 
efficiency of the washer pump. 

Various attempts proposed reduce the clearance be 
tween the pump chamber and the impeller are known, 
such as disclosed in Japanese Utility Model Publication 
No. 55-43156, for example. The disclosed pump is a 
so-called single-suction pump or a so-called double-suc 
tion pump irrespective of the size of the pump and has 
an impeller rotatable in only one direction. The impeller 
is disposed in a volute casing designed so that its cross 
sectional area increases constantly toward the outlet. 
The disclosed pump of this construction is not suited for 
an automobile washer pump whose impeller is rotated 
in either direction to force the cleaning fluid selectively 
to two supply channels. 

Differing from the general centrifural pump de 
scribed above, the washer pump for automobiles has a 
pump chamber which is not the same as the volute 
chamber or casing as disclosed in the Japanese Utility 
Model Publication No. 55-48156 but is of a circular 
shape, such as shown in Japanese Patent Laid-open 
Publication No. 60-6096 stated above. In the circular 
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2 
pump chamber, there is disposed an impeller having 
circumferentially spaced radial vanes with an annular 
space or clearance defined between the peripheral wall 
of the pump chamber and the periphery of the impeller. 
The impeller is driven to rotate in either direction so 
that the pump chamber has two outlets leading to two 
washer nozzles. The washer pump of the foregoing 
construction has a substantially uniform pressure char 
acteristic in either direction, however, due to a relative 
low pressure difference created between the two out 
lets, it occurs likely that a sealing valve is not shifted in 
position even when the direction of rotation of the im 
peller is changed. Consequently, a reliable delivery of 
the cleaning fluid to the selected washer nozzle is diffi 
cult to obtain. 

SUMMARY OF THE INVENTION 

With the foregoing difficulties in view, it is an object 
of the present invention to provide a washer pump for 
automobiles which is capable of supplying a cleaning 
fluid reliably and efficiently to a selected one of two 
supply channels. 
According to the present invention, there is provided 

a washer pump for an automobile, comprising: an impel 
ler having a plurality of radial vanes circumferentially 
spaced at equal intervals; a substantially circular pump 
chamber receiving concentrically therein the impeller 
and having an inlet disposed in alignment with the cen 
ter of the impeller and first and second outlets defined in 
a sidewall of the pump chamber and extending tangen 
tially to the sidewall; a directional control valve includ 
ing a valve chamber connected in fluid communication 
with the pump chamber through the first outlet and also 
through the second outlet, and a valve element movably 
disposed in the valve chamber for selectively connect 
ing the first and second outlets, respectively, to first and 
second washer nozzles of the automobile; and a projec 
tion disposed between the first and second outlets and 
projecting inwardly from the sidewall of the pump 
chamber toward the impeller for substantially blocking 
the flow of a cleaning fluid between the first and second 
outlets. 

Since the projection disposed between the first and 
second outlets substantially blocks the flow of the clean 
ing fluid between the two outlets, the pressure differ 
ence between the first and second outlets is increased 
with the result that the changeover operation of the 
valve can be achieved reliably in immediate response to 
the change in rotational direction of the impeller. A 
further advantage is that a leakage of the cleaning fluid 
from a non-selected washer nozzle can be prevented by 
the large pressure difference created between the first 
and second outlets. 
The projection preferably has a width larger than the 

distance between two adjacent impeller vanes so as to 
prevent the cleaning fluid from flowing between the 
first and second outlets through a space between the 
adjacent vanes. 
Many other advantages and features of the present 

invention will become manifest to those versed in the 
art upon making reference to the detailed description 
and the accompanying sheets of drawings in which a 
preferred structural embodiment incorporating the 
principles of the present invention is shown by way of 
illustrative example. 



4,919,591 
3 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1A is a schematic longitudinal cross-sectional 

view of a washer pump according to the present inven 
tion; 5 
FIG. 1B is a bottom view of FIG. 1A: 
FIG. 1C is a diagrammatical view showing the rela 

tion between two pump outlets and a valve chamber of 
the washer pump; 

FIG. 1D is a cross-sectional view taken along line 10 
A-A of FIG. 1B; 
FIG. 1E is a cross-sectional view taken along line 

B-B of FIG. 1B; 
FIG. 1F is a bottom view of a casing of the washer 

pump; 5 
FIG. 1G is a plan view of an end plate of the washer 

pump; 
FIG. 2A is a graph showing the pressure characteris 

tic of the washer pump according to the present inven 
tion; and 2O 
FIG. 2B is a graph showing the pressure characteris 

tic of a conventional pump. 
DETAILED DESCRIPTION 

The present invention will be described hereinbelow 25 
in detail with reference to a preferred, but not limited, 
embodiment shown in the accompanying drawings. 
As shown in FIGS. 1A and 1C, a washer pump S for 

automobiles generally comprises a housing 10, a drive 
motor M mounted in the housing 10, an impeller 1 se- 30 
cured to an output shaft 11 of the drive motor M and - 
rotatably disposed in a pump chamber 3 defined in the 
housing 10, an inlet 4 and first and second outlets 5, 6 
which are defined in the housing 10 and communicate 
with the pump chamber 3, and a projection 7 disposed 35 
between the first and second outlets 5, 6. 
The drive motor M is a reversible motor which is 

rotatable in either direction. The impeller 1 which is 
mounted on the output shaft 11 of the reversible drive 
motor M is therefore rotatable in either direction within 40 
the pump chamber 3. The pump chamber 3 is of the 
centrifugal type having a substantially circular shape. 
The pump chamber 3 includes a circular recess 10a 
formed in a end face of the housing 10 and sealingly 
closed at its one end by an end plate 18 with a packing 45 
17 disposed between the housing 10 and the end plate 
18. The impeller 1 has a plurality of radial vanes 1a 
circumferentially spaced at equal intervals and is dis 
posed concentrically in the circular pump chamber 3 
with an annular clearance defined between the periph- 50 
ery of the impeller 1 and a sidewall 3a of the circular 
pump chamber 3, as shown in FIG. 1C. The first and 
second outlets 5, 6 are disposed at the same side of the 
pump chamber 3 with respect to the center of the circu 
lar pump chamber 3 and open tangentially to the side-55 
wall 3a of the pump chamber 3. The sidewall 3a in 
cludes an integral arcuate projection 7 disposed be 
tween the first and second outlets 5, 6 and projecting 
inwardly therefrom toward the impeller 1 so as to 
partly reducing the clearance between the sidewall 3a 60 
of the pump chamber 3 and the impeller 1. The projec 
tion 7 has an arcuate surface extending parallel to the 
sidewall 3a and preferably has a width W1 which is 
larger than the distance W2 between two adjacent 
vanes 1a of the impeller 1. As shown in FIG. 1A, the 65 
inlet 4 is disposed at the center of the impeller 1 and 
connected in fluid circuit with a cleaning-fluid tank 19 
through a inlet pipe 13 and a piping, not designated. 

4. 
As shown in FIG. 1C, the first and second outlets 5, 

6 extend crosswise one another and they are connected 
in fluid circuit with a valve chamber 9 of a directional 
control valve disposed adjacent to the pump chamber 3. 
The valve chamber 9, as shown in FIG. 1A, is defined 
jointly by a recessed lateral projection 10b of the hous 
ing 10 and a lateral projection 18a of the end plate 18 
that are assembled together with their recesses con 
fronting one another. As shown in FIGS. 1D and 1E, 
the lateral projection 10b of the housing 10 has a circu 
lar stepped bore composed of a small-diameter inner 
recess 21 and a large-diameter outer recess 22. An annu 
lar partition wall 23 is disposed centrally in the inner 
recess 21 so as to define, between the partition wall 23 
and the inner recess 21, an annular groove 24 extending 
outside the partition wall 23 and a central groove 25 
disposed inside the partition wall 23. The annular 
groove 24 constitutes a first intake port of the valve 
chamber 9 while the central groove 25 constitutes a first 
discharge port of the valve 9 which is concentric with 
the first intake port as shown in FIGS. 1D and 1E. The 
first discharge port 25 is connected in fluid circuit with 
a first washer nozzle 14 (FIG. 1A) disposed adjacent to 
the windshield of a motor vehicle. Likewise, the lateral 
projection 18a of the end plate 18 has a circular stepped 
bore composed of a small-diameter inner recess 26 and 
a large-diameter outer recess 27. An annular partition 
wall 28 is disposed centrally in the inner recess 26 so as 
to define, between the partition wall 28 and the inner 
recess 26, an annular groove 29 extending outside the 
partition wall 28 and a central groove 30 disposed inside 
the partition wall 26. The annular groove 29 constitutes 
a second intake port of the valve chamber 9 while the 
central groove 30 constitutes a second discharge port of 
the valve chamber 9 which is concentric with the sec 
ond intake port as shown in FIGS. 1D and 1E. The 
second discharge port 30 is connected in fluid circuit 
with a second washer nozzle (FIG. 1A) disposed adja 
cent to the rear window of the motor vehicle. The 
lateral projection 10b having the recesses 21, 22 and the 
lateral projection 18a having the recesses 26, 27 are 
engaged together to jointly form the valve chamber 9 
and interconnect the valve chamber 9 and the first and 
second outlets 5, 6. The respective front edges of the 
recess 21 and the partition wall 23 lie flush with each 
other and constitute valve seats 5a, 5b facing the valve 
chamber 9. Likewise, the respective front edges of the 
recess 26 and the partition wall 28 lie flush with each 
other and constitute valve seats 6a, 6b facing the valve 
chamber 9. 
A sealing valve elements 8 is movably disposed in the 

valve chamber 9. The valve element 8 is in the form of 
a flanged circular disc having at its opposite sides a pair 
of sealing surfaces 8a, 8a sealingly engageable with the 
valve seats 5a, 5b and the valve seats 6a, 6b, respec 
tively, and a central annular flange 8b retaining one end 
of a compression coil spring 9a. The spring 9a acts 
between the housing 10 and the valve element 8 and 
urges the valve element 8 against the valve seat 6a, 6b to 
normally block the flow communication between the 
first intake port 29 and the first discharge port 30 of the 
valve chamber 9 so that the supply of a cleaning fluid to 
the second washer nozzle 16 does not take place in this 
valve position. 
The washer pump S of the foregoing construction 

operates as follows. When the drive motor M is driven 
to rotate the impeller 1 clockwise in FIG. 1C, a cleaning 
fluid is led through the inlet 4 to the center of the rotat 
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ing impeller 1; it is thrown out at high velocity through 
the impeller vanes 1a and into the clearance between 
the pump chamber 3 and the impeller vanes 1a. The 
high velocity cleaning fluid is forced out from the pump 
chamber 3 through the outlet 5 toward the valve cham 
ber 9. Since the valve element 8 is normally urged in a 
direction to allow fluid communication between the 
first intake port 24 and the first discharge port 25 of the 
valve chamber 9 as shown in FIG. 1D, the cleaning 
fluid flows from the first intake port 24 into the valve 
chamber 9 and then is fed from the valve chamber 9 
through the first discharge port 25 to the first washer 
nozzle 14 (FIG. 1A) without causing substantial pres 
sure drop. The cleaning fluid is finally ejected from the 
washer nozzie 14 against the non-illustrated windshield 
for cleaning the same. 
According to an important feature of the present 

invention, the arcuate projection 7 provided between 
the first and second outlets 5, 6 serves as a baffle to 
substantially block the flow of the cleaning fluid be 
tween the first and second outlets 5, 6, thereby increas 
ing the pressure difference between the first and second 
outlets 5, 6. A comparative test was made between the 
washer pump S of the present invention and a compara 
tive washer pump devoid of the projection 7, other 
structural details of the comparative washer pump 
being the same as those of the inventive washer pump S. 
The pressure of the cleaning fluid was measured at the 
first and second outlets 5, 6, respectively, when the 
impeller 1 of each of the inventive and comparative 
washer pumps was rotated clockwise in FIG. 1C with 
the results shown in FIGS. 2A and 2B. In each of FIGS. 
2A and 2B, a curve indicated by reference character (A) 
represents the positive pressure of the cleaning fluid 
measured at the first outlet 5 and a curve indicated by 
reference character (B) represents the positive pressure 
of the cleaning fluid measured at the second outlet 6. As 
evidenced by FIG. 2A, the inventive washer pump S 
having the projection 7 created a differential pressure 
between the first and second outlets 5, 6 in immediate 
response to the start of the washer pump S and the 
differential pressure increased to a maximum value of 
about 0.8 Kgf/cm2. On the other hand, as shown in 
FIG. 2B, a differential pressure in the comparative 
washer pump was created only after elapsing of more 
than one second counted from the start of the washer 
pump and the maximum differential pressure was about 
0.4 Kgf/cm2. With the projection 7 thus provided, the 
pressure difference between the first and second outlets 
5, 6 was increased to two times as large as the pressure 
difference obtained when omitting the projection 7. 
With this large pressure difference, the valve element 8 
can be operated rapidly and reliably so that the cleaning 
fluid is discharged from the selected one of the first and 
second washer nozzles 14, 16 without causing objec 
tionable leakage from the non-selected washer nozzle. 
Since the width of the projection 7 is larger than the 
distance between the adjacent impeller vanes 1a as de 
scribed above, the flow of the cleaning fluid between 
the first and second outlets 5, 6through a space between 
two adjacent vanes 1a can be substantially blocked. 
When the drive motor M is driven to rotate the im 

preller 1 counterclockwise in FIG. 1C, the cleaning 
fluid is forced to flow from the pump chamber 3 
through the second outlet 6 toward the valve chamber 
9. The pressurized cleaning fluid flows into the second 
intake port 29 and then urges the valve element 8 
toward the valve seats 5a, 5b against the force of the 
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6 
spring 9a. When the pressure acting on the valve ele 
ment 8 exceeds the force of the spring 9a, the valve 
element 8 is disengaged from the valve seats 6a, 6b 
whereupon the cleaning fluid flows into the valve 
chamber 9 and then is fed therefrom through the second 
discharge port 30 toward the second washer nozzle 
(FIG. 1A). During that time, the pressure of the clean 
ing fluid is lowered to a certain extent, however, the 
pressure drop is negligible when the second washer. 
nozzle 16 is disposed adjacent to the upper edge of the 
rear window, not shown, so as to eject the cleaning 
fluid downwardly against the rear window. Con 
versely, the cleaning fluid ejected from the first washer 
nozzle 14 has the same pressure as imparted when the 
cleaning fluid leaves the pump chamber 3 into the first 
outlet 5. 
According to the present invention, the pressure 

difference created between the first and second outlets 
5, 6 is considerably large and hence it is possible to use 
a non-spring-loaded valve element floatingly disposed 
in the valve chamber 9, instead of the spring-loaded 
valve element 8. 

Obviously, various modifications and variations of 
the present invention are possible in the light of the 
above teaching. It is therefore to be understood that 
within the scope of the appended claims the invention 
may be practiced otherwise than as specifically de 
scribed. 
What is claimed is: 
1. A centrifugal washer pump for an automobile for 

supplying a cleaning fluid selectively to first and second 
washer nozzles of the automobile, comprising: 

(a) an impeller having a plurality of radially extend 
ing vanes circumferentially spaced at equal inter 
vals; 

(b) a substantially circular centrifugal pump chamber 
receiving concentrically therein said impeller and 
having an inlet disposed in alignment with a central 
axis of said impeller for supplying the cleaning fluid 
to the center of said impeller, and first and second 
outlets defined in a sidewall of said centrifugal 
pump chamber and extending tangentially to said 
sidewall, said first and second outlets being sub 
jected to different positive pressures when said 
impeller is rotating; 

(c) a directional control valve including a valve 
chamber connected in fluid communication with 
said pump chamber through said first outlet and 
also through said second outlet, and a valve ele 
ment movably disposed in said valve chamber for 
selectively connecting said first and second outlets, 
respectively, to the first and second washer noz 
zles; and 

(d) a projection disposed between said first and sec 
ond outlets and projecting inwardly from said side 
wall of said centrifugal pump chamber toward said 
impeller for substantially blocking the flow of the 
cleaning fluid between said first and second outlets 
to thereby increase the pressure difference between 
said first and second outlets. 

2. A centrifugal washer pump according to claim 1, 
wherein said projection has a width which is larger than 
the distance between two adjacent impeller vanes. 

3. A centrifugal washer pump according to claim 1, 
wherein said projection is integral with said sidewall. 

4. A centrifugal washer pump according to claim 1, 
wherein said projection is arcuate and extends parallel 
to said sidewall. 
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5. A centrifugal washer pump according to claim 1, 
wherein said first and second outlets are disposed on the 
same side of said centrifugal pump chamber and extend 
ing convergently toward said valve chamber. 

6. A centrifugal washer pump according to claim 1, 
wherein said valve chamber has first and second annu 
lar intake ports located opposite one another in said 
valve element and connected respectively with said first 
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8 
and second outlets, and first and second discharge ports 
located opposite one another in said valve element and 
connected respectively to the first and second washer 
nozzles, said first and second annular intake ports being 
concentric with said first and second discharge ports 
and disposed circumferentially around said first and 
second discharge ports, respectively. 
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